INTRODUCTION
The capability to track charged particles in the presence of magnetic fields has been available in MCNP6 and in some of its predecessor codes for a number of years. (1) Recently, programmatic applications of interest also require the ability to transport electrons (and positrons) in combined electric and magnetic fields. A version of MCNP6 containing this new capability has been developed on a branch of the MCNP6 repository. In a future document I will describe the underlying theories of electromagnetic field transport (2) (3) and various details of the algorithms, discuss a variety of validation calculations, and provide examples of electromagnetic transport problems. In the present document, I present only the user interface for the new capability, so that it can be available for near-term use in selected applications.
The current version of the enhanced code is located on an R&D branch with branch tag MCNP6_ELECTROMAGNETIC_branch in the main MCNP6 repository. It can be checked out and built by any authorized user of the Teamforge-CVS system for MCNP6.
II. NEW INPUT CARDS
There are four new input cards associated with the electromagnetic-field tracking capability.
Three of them, EMFLD, EMMSH, and EMCEL, are required to establish an electromagnetic field in which to transport electrons. The fourth, EMLIM, is an optional card allowing the user to alter the selection of electron step sizes used in the electromagnetic transport. In this section, I
describe the information conveyed to the code by the entries on these four cards.
(1) EMFLD keyword value
In the current version of the code, the electromagnetic field must be provided as an ASCII file containing the vector components of the electric and magnetic fields at points on a rectangular mesh. This file is identified to the code by the EMFLD card. For now, the only allowed keyword is the word "file". The second entry, value, is a string giving the name of the file describing the field components. The content and syntax of the field file will be described in the next section. The X-, Y-, and Z-components of the electric and magnetic fields at these mesh points will be provided in the electromagnetic field file, as described below. Note the FORTRAN ordering, which will also apply to the electromagnetic field file. 
III. THE ELECTROMAGNETIC FIELD FILE
The EMMSH card, described above, sets up a specific X-Y-Z rectangular mesh with a standard ordering of the points in Cartesian space, while the EMFLD card specifies the name of an ASCII file containing the X-, Y-, and Z-components of the electric and magnetic fields at the locations represented by the points of the mesh. That ASCII file consists of a simple, white-space delimited list of (1) Note that the mesh cell need not have anything to do with any particular cell or region of the problem geometry, but is merely part of the way one specifies the global electromagnetic field.
Note also that a single mesh cell of eight mesh points placed anywhere in or near the problem geometry with each of the six sets of eight field-vector components separately unvarying is sufficient to specify a constant uniform electromagnetic field with arbitrary electric and magnetic vector directions.
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The units of the fields are worth pointing out. The algorithm in MCNP6 is written to deal with electric fields expressed in volts/meter and with magnetic fields expressed in tesla. In the ASCII file representing the fields, the electric field components are also given in volts/m, so no conversion is necessary. The magnetic fields, however, are given in units of the H-field rather than the B-field, so that after reading the field file, MCNP6 converts the components by where is the vacuum permeability in the units of interest here. This means that the user who wishes to define a magnetic field of some given magnitude must divide that magnitude by in order to find the value that must be entered in the electromagnetic field file.
The new test suite for the field-tracking capability, found after checkout in the directory MCNP6_ELECTROMAGNETIC_branch/Testing/FEATURES/ELECTROMAGNETIC/ contains numerous examples of electric, magnetic, and combined fields, and of the units of their specification.
IV.
